When assessing any patient for pelvic surgery, it is important to consider the factors which influence management and morbidity as well as the complications arising from treatment. Of importance are the general condition of the individual patient, the diagnosis and any previous treatment. These factors may influence the type of anaesthesia used, the surgery that can be undertaken, and the recovery prior to any further treatment.
The complications which arise from surgery may be medical or surgical. In the medical group should be included those which arise from the anaesthesia used, whether general or regional, such as epidural anaesthesia. Postoperative measurement of central venous pressure and regulation of fluid intake and output are essential, as significant amounts of fluid are lost from the pelvis into the inactive bowel during the first 48 hours after surgery. Up to 6 litres of fluid per 24 hours may be required during that time. Venous thrombosis and pulmonary emobolism are especially likely in elderly patients with a malignancy, particularly if they are obese or poorly nourished. Due care must be given to early mobilization, pre-and postoperative physiotherapy and attention during surgery to limit venous stasis and the activation of clotting factors which occurs with tissue trauma. The value of prophylactic anti-coagulation is still debatable.
Postoperative sepsis may occur as with any operation, and involve the chest, urinary tract or wound. The pelvis is a potential source and site of infection, particularly after prolonged radical procedures. Further complications may arise if chemotherapy is given before surgery or during the postoperative period. These include side effects of toxic drugs, for example haemorrhagic cystitis and mucosal ulceration. Hyperalimentation, if given as part of a preor postoperative nutritional programme, must be carefully monitored to avoid metabolic disturbances.
Surgical complications are also related to the gastrointestinal and urological tracts, and depend to a certain extent on whether the patient has previously received radiotherapy. Haemorrhage and sepsis are the main causes of postoperative morbidity. It appears that prophylactic antibiotic cover for pelvic surgery is of value"-2. Adequate preparation of the gastrointestinal tract, especially if intestinal surgery is envisaged, reduces morbidity and aids postoperative recovery. Complications related to lymphadenectomy occur particularly in patients who have received prior radiotherapy or aie pregnant at the time of surgery. Finally, wound dehiscence occurs in elderly and obese patients with a malignancy operated on via a vertical incision.
Preoperative assessment and preparation of the patient, when contemplating pelvic surgery, are of the utmost importance. Gynaecological cancer requires a team approach and this includes all members of the nursing staff as well as the physicians and surgeons aiding in the patient's management. Not only should a diagnosis have been reached prior to surgery, but also an adequate plan of the procedure to be carried out. All patients with. a pelvic malignancy should be explored through a vertical incision, as this will allow full assessment of the whole abdomen as well as the pelvis and ready access to any part that may require extirpation or biopsy. It is extremely difficult to perform an adequate para-aortic or common iliac lymphadenectomy through a low transverse or Pfannenstiel incision in a patient undergoing a Wertheim's radical abdominal hysterectomy; similarly, a total infra-and supracolic omentectomy, which may on occasions include splenectomy, is difficult if not impossible through a similar incision in a woman who has widespread ovarian carcinomatosis.
It is of paramount importance to explore the abdomen thoroughly in order to establish the site of the primary tumour, the presence and extent of any metastases and their involvement of other organs, be they pelvic, abdominal or retroperitoneal. An accurate surgical staging determines not only the primary and adjuvant treatment but also the prognosis. The feasibility of surgical resectability can then be decided. Once surgery has been completed, the abdomen is re-inspected to ensure adequate haemostasis and closure of tissue planes and other organs which may have been opened. Drainage may be required prior to closure with one layer of single monofilament, non-absorbable material. This has undoubtedly reduced the dehiscence rate3. Thereafter the postoperative management again involves the oncological team in order to ensure the best possible speedy recovery of the patient.
Radical abdominal hysterectomy This has been described by Wertheim4 and reappraised by Bonney'. It may be performed as a primary procedure or secondarily after prior and, on occasions, preoperative radiotherapy. Intraoperative complications include trauma to the gastrointestinal tract, especially the rectosigmoid colon, and urogenital tract, especially the ureter and bladder. Vascular damage can cause haemorrhage so that the procedure may be associated with a large fluid loss which needs replacing. This is a technically exacting operation which necessitates dissection and display of all the pelvic structures both intra-and retroperitoneally ( Figure 1 ). The ureter must be respected as it is carefully mobilized and dissected free throughout its course within the pelvis, from the brim along the side walls and eventually to the trigone of the bladder. Classically, there are three areas at which it may be injured: first, at the pelvic brim prior to turning medially in its course; secondly, as it is crossed by the uterine artery at the beginning of the so-called ureteric tunnel formed by the condensation of fascia of the lateral ligaments in the base of the broad ligament; and, finally, where the ureter enters the bladder at the trigone in an oblique manner. Preoprative intravenous urography is vital, not only for staging the tumour but also assessing the course of the ureters prior to surgery.
Postoperative complications include infection from the pelvis, urinary tract and on occasion in a lymphocyst which may form. The latter may enlarge but its extent can be minimized by adequate lymphostasis using diathermy and also small metal clips to seal lymphatic channels. Thromboembolism can occur at any time and is prevented by adequate mobilization, physiotherapy and the use of 'TED' stockings. The development of fistulae involving the bladder, ureter and bowel depends to a great extent on surgical technique, vascularity, the handling of tissues and damage incurred during the surgical procedure. They are commoner after radiotherapy.
The complication rate over the last 3 years when 60 such procedures were performed in our combined unit is shown in Table 1 . The low fistula rate is attributed to a greater awareness of the anatomy and physiology of the pelvis, especially the ureter and urogenital system. Certain other factors are associated with this decreased fistula rate; these include the closure of the vaginal cuff, and drainage of retroperitoneal spaces by closed suction drains. Suspension of the ureters with 3/0 chromic catgut to the obliterated hypogastric artery elevates these structures out of the pelvis and any collecting serosanguinous fluid which may subsequently become infected6. Catheterization of the bladder with either a suprapubic or urethral catheter keeps the bladder empty and prevents it over-distending into the pelvic collection which does form.
Bladder dysfunction is a very real problem and may occur in up to 10% of patients7. The degree of radicality of the hysterectomy may partly be related to this, as the sympathetic innervation of the bladder travels in fibres along the lower 2 cm of the cardinal ligaments. Nevertheless, there can be no substitute for resection of this part of the parametria and broad ligament, and any lesser procedure than that described by Wertheim4 is not adequate to remove the specimen with the surrounding tissues which lead to the primary 'station' of lymphatic metastases. The price for this operative extirpation, however, is that a percentage of patients have voiding dysfunction. Decreased intra-urethral pressures, a hypotonic bladder as shown on cystometry, and on occasions stress incontinence may result. There is also diminished vesical sensation, although adequate bladder retraining postoperatively will help the majority of patients to recover from this over 6 to 12 months.
Overall, patients with carcinoma of the cervix have both minor and major urological problems. A recent survey at the Royal Marsden Hospital8 demonstrated that 21% of patients treated with radiotherapy, surgery or both had minor problems including frequency, incontinence, dysuria, haematuria andurinary infections; 7% hadmajor urological problems including fistulae, ureteric obstruction, incontinence, severe haematuria and a contracted bladder. Surgical intervention and correction of these complications may frequently involve urinary diversion.
Carcinoma of the vulva
The butterfly incision to excise the vulva with the primary tumour and lymph drainage channels, as well as an en bloc excision of the groin nodes, has been practised for a number of years. This was initially described by Bassett9 and subsequently Stanley Way10 became its champion in the 1950s.
Resection of specimens such as that shown in Figure  2 should follow the basic surgical principle of a wide excision of the primary with removal of the first station lymph nodes draining that area. If either the femoral or inguinal groin nodes are involved, pelvic lymphadenectomy is performed. There have been advocates of a two-incision approach recently, as this theoretically may allow an improved chance of primary healing. However, with the traditional, low, interspinous incision for the radical vulvectomy, vastly improved closure rates may be achieved if the wounds are closed with no tension and adequate haemostasis is observed. The separate incisions via the groin as shown in Figure 3 may heal primarily Recurrence tends to involve the primary site and further surgery may then be required. Again, wide surgical excision is the mainstay of treatment and may need to involve either a skin or musculocutaneous graft. Occasionally radiotherapy may be appropriate, with care of the perineal skin.
Ovarian cancer
Changes have occurred in the approach to the management of ovarian cancer over the last few years. Appropriately timed radical surgery not only improves the tumour response to adjuvant chemotherapy, but also increases the disease-free interval time and the five-year survival" 2. Optimal surgery involves a radical oophorectomy procedure which aims to debulk the tumour so that no mass greater than 1 cm3 in volume remains. Although many patients undergo an extended total abdominal hysterectomy, bilateral salpingo-oophorectomy and total omentectomy, up to 23% of cases require further non-gynaecological procedures (see Table 3 and Figure 4 ). Figure 3 . Separate groin incisions for radical vulvectomy:_ note postoperative suction drainage and catheterization without any breakdown, but more induration is associated with them. Their one advantage is that they can be extended both proximally and distally, and if a pelvic lymphadenectomy is necessary this will allow adequate reflection of the peritoneum and 1 exposure of the pelvic side walls.
A mortality of 6% reflects the elderly condition of many of these patients. In the past the rate of groin wound breakdown has been 80%, but the improved surgical techniques mentioned above have altered this. These include attention to detail, closed suction drainage of the denuded lymphatic areas and prophylactic antibiotic cover. Postoperative catheterization is important, especially if surgery has been performed close to the urethra. Patients may develop a deviating or 'squinting' stream which can be minimized by altering the angle of the catheter daily. It is usually left in situ for 10-14 days and strapped to alternate legs daily to prevent fibrosis occurring in one direction. Table 2 .
and rectum, mid-ileum, appendix and right hemicolect Table 4 shows the morbidity associated with such surgery. This is a comparatively small complication rate considering that many of these patients are unfit, cachexic and in gross negative nitrogen balance at the time of presentation. All 5 patients who died within 28 days of surgery were operated on imary ,bulkcterus tomy. as emergencies, in acute obstruction and with less than ideal preoperative preparation. The 2 psychiatric problems were present prior to diagnosis and surgery. Strictly, these conditions could be excluded from the results, but it is salutary to remember the importance of both mental and physical quality of life resulting from any surgical procedure, especially when associated with a diagnosis of cancer.
The 5-year survival in patients with advanced disease has been markedly improved with this new and aggressive approach to the disease, and justifies radical surgery. Following a second procedure at which no evidence of residual disease is found, the survival rate is 75%. This falls to 45% if microscopic disease is present. Furthermore, 25% of patients who undergo 'salvage surgery' after less than optimal primary surgery and chemotherapy of little avail, survive providing adequate extirpation of the disease can be performed'3.
Pelvic exenteration
This procedure requires all the skills ofthe true pelvic surgeon and encompasses not only gynaecological but also urological and gastrointestinal surgery. Since the initial days when Brunschwig and Barber"4 reported on the value of such massive surgery, its place in gynaecological oncology has been reassessed. It should be limited to those patients with central recurrence of a pelvic malignancy. Occasionally, it can be used as a primary surgical procedure in those patients with no evidence of any extrapelvic spread, side wall involvement or lymph node metastases, and offers a 50% 5-year survival instead of the otherwise 5% survival. It is thus true salvage surgery, and continues to have a place in the management of cancers which are generally unresponsive to chemotherapy -the cervix, corpus uteri, vulva, vagina, bladder, rectum and prostate. In gynaecology, it is predominantly those with central recurrence from cervical carcinoma, and occasionally massive vulvar disease, who most benefit from the procedure" -The complications of the operation may be numerous, as shown in Table 5 . However, of the 15 patients who have undergone this procedure in our department over the last 3 years (excluding all ovarian cancers who may have had major pelvic resections), only 2 patients have had significant complications. Sepsis and the occurrence of large pelvic abscesses was the cause in both cases. Although prompt drainage in one case prevented any further problems, in the other case a fistula from the ileal conduit resulted in a large pelvic collection and eventually an enteroperineal fistula (see Figure 5 ). Intestinal fistulae may be either enterocutaneous, enteroperineal, enterovaginal or rectovaginal, but it is the enteroperineal fistula that is the main problem following exenterative surgery. The denuded pelvis needs to be covered to prevent loops of small bowel from sitting on the new perineum, especially when an infra-levator procedure has been performed and the pelvic floor completely removed. The omentum can be mobilized from the hepatic flexure and transposed into the pelvis to form a sling. Alternatively, the pelvic peritoneum can be mobilized if it has not been removed during the procedure, and an envelope formed to make a hammock for the intestinal contents to rest upon.
Our preference when performing total pelvic extenerations is to create a new bladder with an ileal conduit and an end colostomy. Again, sepsis and haemorrhage are the main complications, Figure 6 . Ligation of theinternal iliac (hypogastric) artery for massive pelvic haemorrhage: double ligation in continuity. Note ureter retracted by Penrose drain but numerous metabolic derangements may arise. Placing the ureters into an isolated and short (12-15 cm) loop of ileum rather than the colon has significantly decreased the risks of pyelonephritis and metabolic complications such as hyperchloraemic acidosis. Hyperalimentation postoperatively is important if patients are not able to resume oral feeding within a week to 10 days.
In the past, it was the ureter which was considered to be the be'te noire of gynaecological surgeons. Wertheim4 quoted a 10% ureteric injury rate, Meigs 6 7.2%. Currently accepted figures for ureteric injury following radical hysterectomy are about 2%. Overall, pelvic surgery has a 0.5-1% rate of fistula formation. However, with adequate preparation, attention to detail and respect of anatomy, even these figures may be reduced. The bete noire is not the ureter in the pelvis but the pelvic veins, and especially the hypogastric vein which shows no respect for its accompanying artery and tributaries. Sudden haemorrhage may occur at any time and requires calm but precise and prompt action to arrest it. On occasion, it may be necessary to ligate the hypogastric arteries (see Figure 6 ) and this may be life saving when repeat sutures or ligatures may only tear more pelvic veins.
Conclusion
Radical pelvic surgery undoubtedly has a place in the current management of gynaecological cancer. Hopefully, the need for such surgery will lessen as diagnosis. occurs earlier and chemotherapeutic and radiotherapeutic techniques are improved. There will, however, always be a need for some patients to undergo salvage surgery and the gynaecological oncologist should be prepared for this. With a team approach and suitable pre-and postoperative care, such patients may be managed with an acceptable low morbidity and gratifying results.
